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AMRWnMENTS TO THE CLAIMS 



1. (ORIGINAL) An automatic white balance adjustment method, 

comprising the steps of: 

(a) determining a luminance level of a subject; 

(b) dividing an image plane, on which the subject is imaged, into a 

plurality of areas; 

(c) acquiring color information of each of the areas; 

(d) setting at least one determination frame indicating at least a color 

distribution range of a light source; 

(e) finding a number of the areas belonging to the determination frame in 
accordance with the color information of each of the areas acquired at step (c); 

(f) determining a type of a light source with which the subject is 
illuminated according to the luminance level of the subject determined at step 
(a) and the number of the areas belonging to the determination frame found at 
step (e); and 

(g) adjusting a white balance according to the type of the light source 
determined at step (f). 
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2. (ORIGINAL) The automatic white balance adjustment method as 

defined in claim 1 , wherein: 

the color information comprises a ratio R/G and a ratio B/G between R, 

G, B signals in each of the areas; and 

the determination frame is specified by a range of the ratio R/G and a 

range of the ratio B/G. 



3. (CURRENTLY AMENDED) An automatic white balance adjustment 
^.thnd comnrisi na the steps of: Th e automatic ^ ^hil. b ak u i cc ndj u -tm en t 
method ao dcfinod in c laim 1, wh e rei n- 

ffl ] Hptermining a luminance level of a subject; 

^u^ H;,nH^n p image pla ^^^ which the subject is imaged, into a 

plurality of areas; 

{r) acq uiring color informa tion of each of the areas; 

f^l e^tfin f. at least one r^PtPrmi nation frame indica ting at least a color 

distribution range of a lipht source; 

fi^Hin p a number of t h ^ ^reas belonging to the determination frame in 
arrnrHance wit h tb. rnlor inform ^^nn nf each of the areF^s Required at step (c); 

.....^^.^n p a tvne of a light sour ce with which the subject is 
.....H^np tn the lumin Rnre level of the su bj ect determined at steg 
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(a) and the number of the areas belonging to the deter mination frame found at 
step (e): and 

Is) adjusting a white balance according to the type of the light source 

determined at step ffl . wherein 

the determination frame comprises a shade determination frame 

indicating a color distribution range of a shade; and 

the area belonging to the shade determination frame is restricted 
to the area of which luminance is not more than a predetermined 
luminance. 

4. (ORIGINAL) The automatic white adjustment method as defined in 
claim 3, wherein: 

the determination frame comprises a blue sky determination frame 
indicating a color distribution range of a blue sky; and 

the area belonging to the blue sky determination frame is restricted to 
the area of which luminance is not less than a predetermined luminance. 

5. (ORIGINAL) The automatic white balance adjustment method as 
defined in claim 4, wherein the step (f) comprises the steps of: 
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calculating an evaluation value expressing how much the subject 
appears in outdoor shade according to the following equation: 

the evaluation value expressing how much the subject appears in 
outdoor shade = F(outdoor) x F(shade) x F(blue sky), where F(outdoor) is a 
value of a membership function of which variable is the luminance level and 
F(outdoor) expresses how much the subject appears outdoors, F(shade) is a 
value of a membership function of which variable is the number of the areas 
belonging to the shade determination frame and F(shade) expresses how much 
the subject appears in shade, F(blue sky) is a value of a membership function 
of which variable is the number of the areas belonging to the blue sky 
determination frame; 

determining that the type of the light source is outdoor shade when the 
evaluation value is not less than a predetermined value; and 

determining that the type of the light source is daylight when the 
evaluation value is less than the predetermined value. 

6. (ORIGINAL) The automatic white balance adjustment method as 
defined in claim 5, further comprising the step of: 

determining whether to flash an electronic flash according to the 
luminance level of the subject determined at step (a). 
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wherein the step (f) is performed only when it is determined not to flash 
the electronic flash, and the type of the light source is determined as the 
electronic flash when it is determined to flash the electronic flash. 

7. (CURRENTLY AMENDED) An automatic white balance adjustment 
method, comprising the steps of: The automatic white balance adjustment 
method as d e fined in claim 1, wherein: 

fa) determining a luminance level of a subject: 

fb) dividing an image plane, on which the subject is imaged, into a 
plurality of areas: 

fc) acquiring color information of each of the areas: 

Id) setting at least one determination frame indicating at least a color 
distribution range of a light source: 

(e) finding a number of the areas belonging to the determination frame in 
accordance with the color information of each of the areas acquired at step (c) : 

(f) determining a type of a light source with which the subject is 
illuminated according to the luminance level of the subject determined at step 
(a) and the number of the areas belonging to the determination frame found at 
step (e): and 
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fg) adjusting a white balance according to the type of the light source 
determined at step (fl, wherein 

the type of the light source comprises a shade, a fluorescent lamp 
and an electric bulb; and 

the determination frames comprises a shade determination frame 
indicating a color distribution range of a shade, a fluorescent lamp 
determination frame indicating a color distribution range of a fluorescent 
lamp, an electric bulb determination frame indicating a color distribution 
range of an electric bulb, a blue sky determination frame indicating a 
color distribution range of a blue sky and a skin pigmentation 
determination frame indicating a color distribution range of a skin 
pigmentation. 

8. (ORIGINAL) The automatic white balance adjustment method as 
defined in claim 7, wherein the step (f) comprises the steps of: 

calculating an evaluation value expressing how much the subject 
appears in outdoor shade, an evaluation value expressing how much the light 
source appears the fluorescent lamp, and an evaluation value expressing how 
much the light source appears the electric bulb according to the following 
equations: 
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the evaluation value expressing how much the subject appears in 
outdoor shade = F(outdoor) x F(shade) x F(blue sky); 

the evaluation value expressing how much the light source appears the 
fluorescent lamp = Fi (indoor) x F(fluorescent lamp); and 

the evaluation value expressing how much the light source appears the 
electric bulb = F2 (indoor) x F(electric bulb) x F(skin pigmentation), where 
F(outdoor) is a value of a membership function of which variable is the 
luminance level and F(outdoor) expresses how much the subject appears 
outdoors, F(shade) is a value of a membership function of which variable is the 
number of the areas belonging to the shade determination frame and F(shade) 
expresses how much the subject appears in shade, F(blue sky) is a value of a 
membership function of which variable is the number of the areas belonging to 
the blue sky determination frame, Fi (indoor) is a value of a membership 
function of which variable is the luminance level and Fi (indoor) expresses how 
much the subject appears indoors and the light source is the fluorescent lamp, 
F2(indoor) is a value of a membership function of which variable is the 
luminance level and F2(indoor) expresses how much the subject appears 
indoors and the light source is the electric bulb, F(nuorescent lamp) is a value 
of a membership function of which variable is the numbers of the areas 
belonging to the fluorescent lamp determination frame and F(fluorescent lamp) 
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expresses how much the light source appears the fluorescent lamp, F(electric 
bulb) is a value of a membership function of which variable is the numbers of 
the areas belonging to the electric bulb determination frame and F(electric 
bulb) expresses how much the light source appears the electric bulb, and 
F(skin pigmentation) is a value of a membership function of which variable is 
the numbers of the areas belonging to the skin pigmentation determination 
frame and F(skin pigmentation) expresses how much the subject appears to 
include the skin pigmentation; 

determining, when a maximum one of the evaluation values is not less 
than a predetermined value, that the type of the light source is as the light 
source corresponding to the maximum one of the evaluation values; and 

determining that the type of the light source is daylight when the 
maximum one of the evaluation values is less than the predetermined value. 

9. (ORIGINAL) An automatic white balance adjustment apparatus, 
comprising: 

a luminance level determining device that determines a luminance level 
of a subject; 

an image plane dividing device that divides an image plane, on which the 
subject is imaged, into a plurality of areas; 
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a color information acquiring device that acquires color information of 
each of the areas; 

a determination frame setting device that sets at least one determination 
frame indicating at least a color distribution range of a light source; 

a number of areas finding device that finds a number of the areas 
belonging to the determination frame in accordance with the color information 
of each of the areas acquired by the color information acquiring device; 

a light source type determining device that determines a type of a light 
source with which the subject is illuminated according to the luminance level 
of the subject determined by the luminance level determining device and the 
number of the areas belonging to the determination frame found by the 
number of areas finding device; and 

a white balance adjusting device that adjusts a white balance according 
to the type of the light source determined by the light source type determining 
device. 

10. (ORIGINAL) The automatic white balance adjustment apparatus as 
defined in claim 9, wherein: 

the color information comprises a ratio R/G and a ratio B/G between R, 
G, B signals in each of the areas; and 
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the determination frame is specified by a range of the ratio R/G and a 
range of the ratio B/G. 

1 1 . (CURRENTLY AMENDED) An automatic white balance adjustment 
apparatus, comprising: Th e automatic whit e balanc e adjustm e nt apparatus as 
defined in claim 9, wher e in: 

a luminance level determining device that determines a luminance level 
of a subject; 

an image plane dividing device that divides an image plane, on which the 
subject is imaged, into a plurality of areas; 

a color information acquiring device that acquires color information of 
each of the areas; 

a determination frame setting device that sets at least one determination 
frame indicating at least a color distribution range of a light source; 

a number of areas finding device that finds a number of the areas 
belonging to the determination frame in accordance with the color information 
of each of the areas acquired by the color information acquiring device; 

a light source type determining device that determines a type of a light 
source with which the subject is illuminated according to the luminance level 
of the subject determined by the luminance level determining device and the 
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number of the areas belonging to the determination frame found bv the 
number of areas finding device: and 

a white balance adjusting device that adjusts a white balance according 
to the type of the light source determined bv the light source type determining 
device, wherein 

the determination frame comprises a shade determination frame 
indicating a color distribution range of a shade; and 

the area belonging to the shade determination frame is restricted to the 
area of which luminance is not more than a predetermined luminance. 

12. (ORIGINAL) The automatic white adjustment apparatus as defined 
in claim 11, wherein: 

the determination frame comprises a blue sky determination frame 
indicating a color distribution range of a blue sky; and 

the area belonging to the blue sky determination frame is restricted to 
the area of which luminance is not less than a predetermined luminance. 

13. (ORIGINAL) The automatic white balance adjustment apparatus as 
defined in claim 12, wherein: 
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the light source type determining device comprises an evaluation value 
calculating device that calculates an evaluation value expressing how much the 
subject appears in outdoor shade according to the following equation: 

the evaluation value expressing how much the subject appears in 
outdoor shade = F(outdoor) x F(shade) x F(blue sky), where F(outdoor) is a 
value of a membership function of which variable is the luminance level and 
F(outdoor) expresses how much the subject appears outdoors, F(shade) is a 
value of a membership function of which variable is the number of the areas 
belonging to the shade determination frame and F(shade) expresses how much 
the subject appears in shade, F(blue sky) is a value of a membership function 
of which variable is the number of the areas belonging to the blue sky 
determination frame; 

the light source type determining device determines that the type of the 
light source is outdoor shade when the evaluation value is not less than a 
predetermined value; and 

the light source type determining device determines that the type of the 
light source is daylight when the evaluation value is less than the 
predetermined value. 
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14. (ORIGINAL) The automatic white balance adjustment apparatus as 
defined in claim 13, further comprising: 

an electronic flash controlling device that determines whether to flash an 
electronic flash according to the luminance level of the subject determined by 
the luminance level determining device, 

wherein the light source type determining device operates only when it is 
determined not to flash the electronic flash, and the type of the light source is 
determined as the electronic flash when it is determined to flash the electronic 
flash. 



15. (CURRENTLY AMENDED) An automatic white balance adjustment 
ap paratus, comprising: The automatic white balance a Jj uotmcnt apparatus n '^ 

defined in claim Q, wherein: 

luminance level determining device that determines a lu minance level 

of a subject; 

image plane dividing device that divides an image plane, on which the 



an 



subject is imaged, into a plurality of areas; 

a rolnr information accuiring device that acquires color information of 



each of the areas; 
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a 



A.,.r^ir..t\nn fr«me setting Hpvice that sets at least one determination 



frame indicating at least a color distr ibution range of a light source; 

p mimher of areas finding devi c e that finds a number of the areas 
belonging to the determination frame in accordance with the color information 
of each of the areas acquired bv the c olor information acquiring device; 

le HptPrmining device that determines a type of a light 



a light source 



source with which the subvert is illumi n ated according to the luminance level 
nf the subject determined bv the lumina nce level determining device and the 
number of the areas belonging to th e determination frame found by the 

number of areas find in g device: and 

p white balance adjusting device that adjusts a white balance according 
to the type of the light source determi n ed bv the light source type determining 
device, wherein 

the type of the light source comprises a shade, a fiuorescent lamp and an 
electric bulb; and 

the determination frames comprises a shade determination frame 
indicating a color distribution range of a shade, a fluorescent lamp 
determination frame indicating a color distribution range of a fluorescent lamp, 
an electric bulb determination frame indicating a color distribution range of an 
electric bulb, a blue sky determination frame indicating a color distribution 
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range of a blue sky and a skin pigmentation determination frame indicating a 
color distribution range of a skin pigmentation. 

16. (ORIGINAL) The automatic white balance adjustment apparatus as 

defined in claim 15, wherein: 

the light source type determining device comprises an evaluation value 
'V/ calculating device that calculates an evaluation value expressing how much the 
subject appears in outdoor shade, an evaluation value expressing how much 
the light source appears the fluorescent lamp, and an evaluation value 
expressing how much the light source appears the electric bulb according to 

the following equations: 

the evaluation value expressing how much the subject appears in 

outdoor shade = F(outdoor) x F(shade) x F(blue sky); 

the evaluation value expressing how much the light source appears 
the fluorescent lamp = Fi (indoor) x F(fluorescent lamp); and 

the evaluation value expressing how much the light source appears 
the electric bulb = F2(indoor) x F(electric bulb) x F(skin pigmentation), 
where F(outdoor) is a value of a membership function of which variable is the 
luminance level and F(outdoor) expresses how much the subject appears 
outdoors, F(shade) is a value of a membership function of which variable is the 
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number of the areas belonging to the shade determination frame and F(shade) 
expresses how much the subject appears in shade, F(blue sky) is a value of a 
membership function of which variable is the number of the areas belonging to 
the blue sky determination frame, Fi (indoor) is a value of a membership 
function of which variable is the luminance level and Fi (indoor) expresses how 
much the subject appears indoors and the light source is the fluorescent lamp, 
F2(indoor) is a value of a membership function of which variable is the 
luminance level and F2(indoor) expresses how much the subject appears 
indoors and the light source is the electric bulb, F(fluorescent lamp) is a value 
of a membership function of which variable is the numbers of the areas 
belonging to the fluorescent lamp determination frame and F(fluorescent lamp) 
expresses how much the light source appears the fluorescent lamp, F(electric 
bulb) is a value of a membership function of which variable is the numbers of 
the areas belonging to the electric bulb determination frame and F(electric 
bulb) expresses how much the light source appears the electric bulb, and 
F(skin pigmentation) is a value of a membership function of which variable is 
the numbers of the areas belonging to the skin pigmentation determination 
frame and F(skin pigmentation) expresses how much the subject appears to 
include the skin pigmentation; 




Docket No. 0879-0253P 
Appl. No.: 09/496,588 
Amendment dated May 3, 2004 
Reply to Office Action of February 3, 2004 

Page 19 of 26 

the light source type determining device determines, when a maximum 
one of the evaluation values is not less than a predetermined value, that the 
type of the light source is as the light source corresponding to the maximum 
one of the evaluation values; £ind 

the light source type determining device determines that the type of the 
light source is daylight when the maximum one of the evaluation values is less 
than the predetermined value. 



